Histone acetylation and chromatin signature in stem cell identity and cancer.
Cancers are traditionally viewed as a primarily genetic disorder, however this view has recently been modified by compelling evidence arguing that epigenetic events play important roles in most human cancers. Deregulation of epigenetic information (encoded in DNA methylation and histone modification patterns) in cells with pluripotent potential may alter defining properties of stem cells, self-renewal and differentiation potential, leading to cancer initiation and progression. The level of compaction of chromatin dictates accessibility to genomic DNA and therefore has a key role in establishing and maintaining distinct gene expression patterns and consequently pluripotent state and differentiation fates of stem cells. Unique properties of stem cells defined as "stemness" may be determined by acetylation and methylation of histones near gene promoters that regulate gene transcription, however these histone modifications elsewhere in the genome may also be important. In this review, we discuss new insights into possible mechanisms by which histone acetyltransferases (HATs) and histone acetylation in concert with other chromatin modifications may regulate pluripotency, and speculate how deregulation of histone marking may lead to tumourigenesis.